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ABSTRACT
Objectives To evaluate fidelity of delivery of a nurse- led 
non- pharmacological complex intervention for knee pain.
Setting Secondary care. Single- centre study.
Study design Mixed methods study.
Participants Eighteen adults with chronic knee pain.
Inclusion criteria Age >40 years, knee pain present 
for longer than 3 months, knee pain for most days of the 
previous month, at least moderate pain in two of the five 
domains of Western Ontario and McMaster Universities 
Osteoarthritis Index pain scale.
Interventions Nurse- led non- pharmacological 
intervention comprising assessment, education, exercise, 
use of hot/cold treatments, footwear modification, walking 
aids and weight- loss advice (if required).
Outcome(s) Primary: fidelity of delivery of intervention, 
secondary: nurses’ experience of delivering intervention.
Methods Each intervention session with every 
participant was video recorded and formed part of fidelity 
assessment. Fidelity checklists were completed by the 
research nurse after each session and by an independent 
researcher, after viewing the video- recordings blinded to 
nurse ratings. Fidelity scores (%), percentage agreement 
and 95% Confidence Intervals (CI) were calculated. Two 
semi- structured interviews were conducted with the 
research nurse.
Results Fourteen participants completed all visits. 62 
treatment sessions took place. Nurse self- report and 
assessor video rating scores for all 62 treatment sessions 
were included in fidelity assessment. Overall fidelity was 
higher on nurse self- report (97.7%) than on objective 
video- rating (84.2%). Percentage agreement between 
nurse self- report and video- rating was 73.3% (95% CI 
71.3 to 75.3). Fidelity was lowest for advice on footwear 
and walking aids. The nurse reported difficulty advising on 
thermal treatments, footwear and walking aids, and did not 
feel confident negotiating achievable and realistic goals 
with participants.
Conclusions A trained research nurse can deliver most 
components of a non- pharmacological intervention for 
knee pain to a high degree of fidelity. Future research 
should assess intervention fidelity in a routine clinical 
setting, and examine its clinical and cost- effectiveness.
Trial registration number NCT03670706.
INTRODUCTION
Osteoarthritis (OA) is the most common 
form of arthritis and is managed predomi-
nantly in primary care in the UK. The knee 
is commonly affected, with approximately 
one in four adults over the age of 50 years 
in the UK self- reporting chronic knee pain, 
defined as pain for 3 months or longer within 
the previous 12 months.1 In the presence 
of activity related joint pain, no or minimal 
morning stiffness, and age≥45 years, a clin-
ical diagnosis of OA may be reached without 
the need of investigations (e.g. blood tests or 
radiography) as per the National Institute for 
Health and Care Excellence (NICE) guide-
lines.2 These guidelines2 also recommend a 
patient- centred approach when managing 
OA, with a focus on non- pharmacological 
Strengths and limitations of this study
 ► This mixed methods study used a combination of 
techniques to assess treatment fidelity.
 ► We triangulated the fidelity scores with the findings 
from interview study and found convergence provid-
ing internal validity.
 ► We identified the components not delivered as 
intended.
 ► A single nurse was involved in delivery of the 
intervention.
 ► Lack of formal assessment of nurse knowledge of 
managing knee osteoarthritis.
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interventions including education, strengthening, and 
aerobic exercise, and weight loss if required. However, this 
can be difficult for general practitioners (GPs) to deliver 
for several reasons such as time constraints and core non- 
pharmacological treatments are underused.3 4 Nurse- led 
care gives similar or better outcomes than GP- led care for 
other chronic diseases.5–8 However, the fidelity of delivery 
of nurse- led care has not been examined for the manage-
ment of knee OA.
Fidelity, defined as the degree to which an interven-
tion is delivered as intended,9 regulates the relationship 
between interventions and outcomes, and determines the 
extent to which an intervention affects the outcome.10 
Inferences regarding treatment effect of a complex inter-
vention should therefore not be made without assessing 
fidelity, because lack of efficacy of an intervention may be 
due to inadequate implementation.11 Thus, the fidelity of 
intervention delivery influences the internal and external 
validity of a study.12 If fidelity is not assessed, effective 
interventions may be rejected due to poor delivery.13 14
There are several methods to assess treatment fidelity, 
including direct observation, patient self- report question-
naires and provider self- report checklists, and indirect 
observation using audio or video- recordings,13 which may 
be used singularly or in combination. Direct observation 
is considered the gold- standard; however, it can be intru-
sive and may affect patient practitioner interaction,15 16 
and may not be feasible in large randomised controlled 
trials (RCTs). Provider self- report methods are simple 
and inexpensive but can be inaccurate,17 and patient 
report methods are even less reliable.13 Video- recording 
the delivery of intervention and independent assess-
ment of fidelity may provide a robust alternative to direct 
observation.18 Indeed, it has been shown previously that 
assessing fidelity using independently rated recordings 
and provider self- report checklist is feasible and accept-
able.19–21 A combination of provider self- report and 
independent assessed video recording was used in the 
current study to provide an in- depth fidelity assessment.22 
Video recordings were chosen as this is less intrusive than 
direct observation and provide an opportunity to assess 
reliability.
Medical Research Council guidelines for developing 
and evaluating complex interventions23 have highlighted 
the importance of conducting process evaluation. Its 
purpose is to assess the quality and quantity of the imple-
mentation of intervention, and trials that collect rich qual-
itative data may identify potential barriers and facilitators 
to intervention implementation. However, collecting 
only qualitative or quantitative data to assess treatment 
delivery would not unearth a comprehensive picture to 
understand complex constructs within the intervention.24 
For this reason, a mixed methods approach was used.25
The present study is part of the East- Midlands Knee 
Pain Cohort RCT study,26 the overall purpose of which is 
to evaluate the feasibility of a nurse- led package of care 
for knee pain due to OA. The objective of the present 
study was to evaluate the fidelity of delivery of a nurse- led 
non- pharmacological package of care for knee pain 
during the package development phase of the RCT.
METHODS
Study design
A mixed methods study with an explanatory sequential 
and convergent design. This form of mixed methods 
approach was used to produce additional insights of the 
issue at hand. In this design, qualitative and quantitative 
data are collected and complementary results arise from 
the use of different methods.27 In the current study, the 
quantitative data informed the collection of qualitative 
data and a convergence approach was followed.
Setting
Academic Rheumatology, City Hospital Nottingham.
Participants and recruitment
The participants were adults self- reporting knee pain. 
Community dwelling adults participating in the Investi-
gating Musculoskeletal Health and Wellbeing cohort,28 
self- reporting knee pain were sent a postal invitation to 
participate in this study. People who responded under-
went telephone screening to assess eligibility. The inclu-
sion criteria were: age>40 years, ability to read and write 
in English, knee pain present for longer than 3 months, 
pain in or around the knee on most days of the previous 
month, and at least moderate pain in two of the five 
domains of the Western Ontario and McMaster Universi-
ties Osteoarthritis Index pain scale.29
Research nurse training
A training programme to enable a nurse to deliver 
the current NICE guidelines for OA management was 
developed and an educational manual produced.26 The 
training included face- to- face learning, case- studies, 
on- line resources and simulated patients. Practical 
sessions on assessing the participant, delivering and modi-
fying exercise, weight loss advice and use of strategies to 
encourage adherence were also included. The nurse deliv-
ering the intervention was working as a research nurse 
previously and did not have prior knowledge of muscu-
loskeletal diseases, had not worked in rheumatology or 
allied specialties such as orthopaedics, rehabilitation or 
sports medicine, and had never delivered treatments for 
arthritis.
Patient and public involvement
Three patient and public involvement members with 
hip and/or knee OA provided input into the content 
of the non- pharmacological treatment package, and 
volunteered for nurse training. They advised that video 
recording of treatment sessions would be acceptable to 
participants.
Intervention
The template for intervention description and replica-
tion checklist30 has been used to describe the intervention 
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and its key features (online supplemental file 1). In brief, 
the intervention consisted of a holistic assessment of the 
participant, providing education about the nature of OA 
and self- management strategies including advice on the 
role of exercise, maintaining a healthy weight, and use 
of adjunctive treatments such as application of heat or 
cold, foot- wear modification and use of walking aids. At 
the first visit, the nurse took a medical history, examined 
the knee joints and explained to the participant that they 
had knee pain due to OA. Investigations and radiographs 
were not undertaken as per NICE guidelines.2 The chief 
investigator (AA) was available for advice if a clinical 
diagnosis of OA could not be reached. In that case, the 
participant would be deemed ineligible for the study. All 
participants were given an Arthritis Research UK leaflet 
on knee OA. The nurse explained aerobic and strength-
ening exercises and advised each participant on an indi-
vidualised regimen that was mutually agreed. If required, 
weight- loss advice was provided. Behaviour change strat-
egies31 such as goal setting, action planning, assessment 
of participant confidence to achieve goals, discussion of 
barriers and facilitators and the use of exercise diaries 
were used to improve adherence. Functional goals were 
agreed and were used to facilitate the exercise prescrip-
tion with goals being specific, measurable, achievable, 
relevant and timely (SMART). SMART weight loss goals 
were agreed also with overweight participants. The inter-
vention is described in more detail in the protocol.26 After 
the training period, the nurse delivered the intervention 
in four sessions over a 5- week period.
Consent
All study participants including the research nurse gave 
their written informed consent prior to treatment delivery, 
including the consent to video record the sessions. Partic-
ipants had the right to pause or stop the video recording 
at any point without giving any reasons.
Fidelity assessment
The study followed the National Institutes of Health 
Behaviour Change Consortium (NIHBCC) guidelines 
for fidelity assessment.13 The fidelity checklist was devel-
oped a priori26 and comprised eight components, each 
with specific tasks: materials; introduction; assessment; 
education; exercise; weight loss; advice on adjunctive 
treatments; and review and planning. However, not all 
components of the intervention were intended to be 
delivered in each session.26 For example, advice on the 
adjunctive treatments could be provided in any of the four 
sessions. The fidelity checklist was iteratively developed 
using a five- step methodology.32 These were: reviewing 
previous measures, analysing intervention components 
and developing an intervention framework (interven-
tion manual), developing the fidelity checklist, obtaining 
feedback about the content and wording of checklist and 
piloting and refining the checklist to assess and improve 
reliability. The responses of the fidelity checklist were 
categorical and rated as completed, partially completed, 
not completed or not applicable. Partially completed 
scores were given for any task that was not delivered to 
the full extent in the context of that particular consulta-
tion. The scoring criteria of the fidelity checklist followed 
that of previous published strategies for assessing fidelity 
in RCTs of complex interventions.33
Eighteen participants received the non- pharmacological 
intervention and all (n=62) sessions were video- recorded. 
After every session with the participant, the nurse 
completed the fidelity checklist. Sixty- two checklists, 18 
for session 1, 16 for session 2 and 14 each for sessions 
3 and 4 were completed. Blinded to the nurse ratings, 
the video- recording of every session was independently 
reviewed and rated by PAN. A second- rater (MH) inde-
pendently rated 20% (n=12) of the sessions. Both raters 
were familiar with the intervention. The refinement, reli-
ability and feasibility of the fidelity checklist were estab-
lished during the initial phases of the data collection 
process.
Quantitative data analysis
Mean and standard deviation (SD), median and inter 
quartile range (IQR), and n (%), were calculated for 
descriptive purposes. Within a component, tasks rated as 
‘completed’ were given a score of 2, ‘partially completed’ 
a score of 1, and not completed, a score of 0. To obtain 
fidelity score for a component of the intervention, indi-
vidual scores for each task within the component were 
added and divided by the maximum possible score for 
that component and converted to a percentage. Any tasks 
that were rated as not- applicable were excluded from the 
calculation.
Median fidelity scores (%) and IQR were calculated for 
the entire intervention, per participant, per session and 
per component of the intervention. Fidelity was classi-
fied as previously reported: 80%–100% ‘high’, 51%–79% 
‘moderate’ and 0%–50% ‘low’ fidelity.34 Where fidelity 
was moderate or low in a particular component, we 
further explored this by examining the fidelity of delivery 
of the individual tasks.
Percentage agreement with 95% CI was used to esti-
mate the level of agreement between self- report and 
video- record methods, and for inter- rater agreement.
Qualitative phase
One week after the final session, the nurse took part 
in a semistructured interview conducted by PAN (PhD 
student) and AF (trained qualitative researcher). The 
interview guide (online supplemental file 2) contained 
open- ended questions developed by the study team, 
which included a rheumatologist (AA), physiothera-
pists (MH, PAN), psychologist (RdN) and qualitative 
researcher (AF). The guide covered the nurse’s view on 
their training, confidence in and experience of delivering 
the individual components of the non- pharmacological 
intervention, perceived barriers to delivering it as planned 
and opportunities to improve the non- pharmacological 
package of care. An iterative process was used for data 
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collection, so an additional interview was conducted 45 
weeks later to capture any salient points raised from the 
initial quantitative and qualitative data collected.
Before starting the interview, it was explained that the 
nurse’s responses would remain confidential and that any 
quotes included in future publications would not identify 
them. The nurse was informed of the right to withdraw 
from the interview at any time. We have not provided 
demographic details in order to protect the anonymity of 
the individual nurse. All interviews were conducted in a 
private room in Academic Rheumatology, City Hospital, 
Nottingham. The qualitative findings were mapped onto 
the fidelity checklist to assess convergence between the 
quantitative and qualitative findings. Any areas of uncer-
tainty or gaps were then explored in the second interview 
with the nurse.
Qualitative data analysis
The interviews were transcribed verbatim by an external 
transcription company. The interviewer removed any 
identifiers and ensured transcripts were accurate. Tran-
scripts were analysed following the principles of the 
general inductive approach.35 The latter is a simple 
straightforward approach, which is used to derive find-
ings from raw qualitative data, condense them into a brief 
summary format and link the research objectives with the 
summary findings.
The first transcript was read several times before data 
related to the research objectives were identified, labelled 
and categorised. The categories were discussed between 
the interviewer and a second researcher (AF). This process 
identified gaps and led to the second interview and the 
transcript was analysed in the same way. Following agree-
ment that the categories reflected the overall account 
reported by the nurse, extracts were taken from the tran-
scripts to exemplify the findings.
Convergence
A meta- matrix was developed to explore convergence 
between the findings. This approach enhances study 
validity by increasing the probability that our findings and 
interpretations are credible and reliable.24 Convergence 
was defined as agreement between both sets of data, and 
discrepancy as disagreement between them.
Reporting guidelines
The Standards for Quality Improvement Reporting Excel-
lence guidelines36 were used to improve the quality of 
reporting of this study.
RESULTS
Quantitative findings
Eighteen participants (33% women) with knee pain for 
longer than 3 months, with a mean age of 68.7 (SD 9.0) 
years and body mass index of 31.2 (SD 8.4) kg/m2, respec-
tively, took part in the study. Of these, 14 completed 
all four visits. The reasons for dropping out were other 
commitments (n=3), reluctance to lose weight (n=1) and 
inadequate understanding of the nature of the interven-
tion (n=1).
In total, 62 intervention sessions were delivered. The 
median (IQR) duration of the initial and follow- up 
sessions was 87 (81–101) and 46 (37–52) min, respectively. 
Overall fidelity was rated high for both nurse self- report 
(97.7%) and video- rated scores (84.2%) (tables 1 and 2). 
Inter- rater agreement for the video- recording checklist 
was 70.3% (95% CI 64.4 to 74.2).
For the nurse self- report checklist, median fidelity 
scores for each session ranged from 94.4% to 100% 
(table 1). Individual components received high ratings 
except for adjunctive treatments, that is, use of heat/cold 
therapy and advice on footwear where the fidelity score 
was moderate in many sessions.
For the video- rated checklists, overall median fidelity 
scores for each session ranged from 77.7% to 87.2% 
(table 2). Fidelity for education was lower in the first 
session (78.1%, IQR 74.1–93.8) but increased in the 
follow- up session (87.5%, IQR 50, 100). Fidelity for review 
and planning was lower in the first and last sessions. 
Fidelity scores were low for adjunctive treatments across 
all sessions, and varied from 0% to 50%. Fidelity of delivery 
for exercise goal- setting was moderate at 66% and fidelity 
for reviewing goals during follow- up sessions was low, 
Table 1 Nurse self- reported fidelity scores*
Intervention component Session 1 (n=18)† Session 2 (n=16)† Session 3 (n=14)† Session 4 (n=14)†
Materials 100 (100, 100) – – –
Introduction 100 (100, 100) – – –
Assessment 100 (98.3, 100) 100 (100, 100) 100 (100, 100) 100 (100, 100)
Education 100 (100, 100) 100 (100, 100) 100 (100, 100) 100 (100, 100)
Exercise 100 (97.5, 100) 100 (100, 100) 100 (97.5, 100) 100 (75, 100)
Weight loss 100 (88.9, 100) 100 (100, 100) 100 (66.7, 100) 100 (79.2, 100)
Adjunct treatments 87.5 (33.3 100) 87.5 (0, 100) 66.7 (45.8, 100) –
Review and planning 100 (100, 100) 100 (100, 100) 100 (100, 100) 100 (100, 100)
*Values are median% (IQR).
†Number of sessions.
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ranging between 44% and 50%. Additionally, assessment 
of patients’ level of confidence to achieve their exercise 
goal was low in the follow- up sessions, ranging between 
7% and 40%.
The overall agreement between nurse- rated and video- 
rated methods was 73.3% (95% CI 71.3 to 75.3). The 
level of agreement for individual components is shown 
in figure 1. Excellent agreement was found for materials, 
introduction and assessment. Agreement was below the 
cut- off point of 80% for education, exercise, weight loss 
and adjunctive treatment. The level of agreement for 
review and planning component was 58.1% (95% CI 44.8 
to 70.5). For individual participants, overall fidelity across 
the four sessions ranged from 75% to 100% indicating 
that for most patients the intervention was delivered as 
intended (table 3).
Qualitative findings
The duration of the initial and follow- up interview with 
the nurse was 94 minutes, and 34 minutes respectively. 
The nurse reported feeling nervous when delivering the 
intervention for the very first time, but felt more comfort-
able as the sessions progressed.
‘Very nervous… to start with… I don't think after a few ses-
sions I was uncomfortable, I was probably more comfortable 
delivering the intervention…after few sessions, got better at 
getting feedback from patient as well so I think that boosted 
my confidence’.
The nurse felt that patient assessment was easy to 
deliver considering their previous experience of assessing 
patients for other diseases.
‘I would say some of them were easy to find pinpoint the 
problems…as a nurse we always been asking these questions 
Table 2 Fidelity scores using video- recordings of the sessions*
Intervention component Session 1 (n=18)† Session 2 (n=16)† Session 3 (n=14)† Session 4 (n=14)†
Materials 100 (100, 100) – – –
Introduction 100 (75, 100) – – –
Assessment 91.4 (85, 93.3) 100 (100, 100) 100 (100, 100) 100 (100, 100)
Education 78.1 (74.1, 93.8) 87.5 (50, 100) 87.5 (50, 100) 100 (93.8, 100)
Exercise 94.4 (88.9, 100) 88.9 (75, 94.4) 86.1 (72, 100) 75 (67.6, 82.8)
Weight loss 100 (87.5, 100) 90 (60, 100) 100 (68.9, 100) 80 (49.2, 100)
Adjunct treatments 50 (45.8, 100) 0 (0, 50) 50 (0, 100) –
Review and planning 75 (75, 100) 100 (100, 100) 100 (100, 100) 75 (37.5, 100)
*Values are median% (IQR).
†Number of sessions.
Figure 1 Agreement between nurse- rated and video- rated 
methods for the components of the intervention. Values 
shown are % agreement and error bars indicate the 95% CI.
Table 3 Fidelity scores assessed using video- recordings 
across participants*
Participant number Overall sessions
Participant 1 88.9 (75, 100)
Participant 2 83.3 (41.7, 100)
Participant 3 100 (67.5, 100)
Participant 4† 96.7 (88.9, 100)
Participant 5 75 (45, 100)
Participant 6 100 (80, 100)
Participant 7 100 (89.9, 100)
Participant 8† 100 (95.8, 100)
Participant 9 92.9 (50, 100)
Participant 10 93.7 (77.5, 100)
Participant 11† 75 (50, 97.2)
Participant 12 73.8 (18.8, 100)
Participant 13 100 (67, 100)
Participant 14 100 (79, 100)
Participant 15 85 (56, 100)
Participant 16 100 (75, 100)
Participant 17 100 (80, 100)
Participant 18† 100 (81, 100)
*Values are median% (IQR).
†Participants dropped out. The percentage fidelity score is calculated using 
scores from the sessions attended.
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to patients… in this case but had previous experience in that 
area’.
The nurse felt that education was not always delivered 
as well in the first few sessions as in the follow- up sessions. 
They felt that there was a lot of information for the partic-
ipants to take on board during that first initial assess-
ment session and recommended that the advice could be 
spread over two or three sessions.
‘First few sessions I didn’t think of as very good to tell them 
about the information and then later on, I built that …’
‘I think that session could be divided, erm, the very first one 
at least in two sessions… so first session, you just get to know 
the patient and they get their feedback and, don’t give them 
any, too much of a diet and weight loss information’.
The nurse described how they initially lacked confi-
dence in prescribing exercise, which was a new skill, to 
the patients.
‘I had to decide after the assessment which exercise I'm go-
ing to assign them and I didn’t feel comfortable…“I wasn’t 
sure that whatever assessment I have done and the exercise I 
choose, that’s going to make it any better …I wasn’t 100% 
sure’.
On the other hand, it was easier to determine and link 
the exercises for patients who already had obvious prob-
lems in their knees.
‘When there are obviously problems in the knee you can see, 
you can link what exercise… when you can’t see the obvious 
problems, then it was difficult to determine what exercise you 
are going to assign’.
They felt more confident and were able to adapt the 
exercises as they became more familiar with the exercises 
and having received feedback from the patients.
‘I felt comfortable altering the exercise for them,… knowing 
that obviously, if it’s painful for them then switching to a 
different exercise’.
The nurse delivered the weight loss advice with ease 
compared with the exercise and was able to explain to 
patients why it is good to lose weight where required.
‘For the weight loss, you easily do that… I didn’t feel too 
much uncomfortable…so positive from that is that I man-
aged to tell everyone’.
Even though they felt it was not difficult to deliver or 
incorporate the adjunctive treatments, they occasionally 
forgot to mention them or felt it was not necessary to 
repeat this in a subsequent session.
‘I do not think it was difficult to ask that or incorporate… 
it was probably as a human error or that you forgot to men-
tion it…with some patients if you already mentioned once or 
twice, so with the first session, that if you need to you can use 
hot and cold therapy, and then they refuse it … then there is 
no point [mentioning it again]’.
The nurse found it challenging to negotiate realistic 
goals with some patients, especially those who had high 
expectations but rated their confidence in achieve their 
goals as low.
‘The difficulty is that the goal setting they would expect high 
but then they when you ask them how likely you are going to 
achieve this goal their rating will be low… their rating will 
be like 4 or 5 and how you motivate them to go up to 8 or 7, 
8, 9, that one’s kind of difficult’.
However, the nurse was able to reduce the expecta-
tion that was initially set for that particular goal for those 
patients.
‘Obviously there was a previous goal…yes would reduce the 
expectation when they came back, I would be able to do this, 
so I am sure you would be able to see through the videotape’.
Integrating findings
Convergence was found between the fidelity scores and 
nurse interview (table 4). The excellent fidelity scores 
for the holistic assessment by the nurse was reflected 
in their confidence of assessing patients more gener-
ally. The moderate fidelity findings for education in the 
first session that increased in subsequent sessions were 
confirmed by the nurse and explained in terms of moder-
ating the amount of information that was given to partici-
pants in the first session. Weight loss advice was delivered 
with high fidelity and the nurse also felt confident in 
being able to deliver weight loss advice fully. A perceived 
lack of confidence in delivering the exercise component 
is consistent with lower fidelity scores for the exercise 
component. The adjunctive treatments were not always 
delivered as intended and that was consistent with the 
interview findings. Goal setting was challenging for the 
nurse which was reflected in the fidelity findings. Finally, 
convergence was found for review and planning as the 
nurse found it easy to summarise patient goals at the end 
of each session. There were no divergent findings.
DISCUSSION
This study evaluated fidelity of delivery of a nurse- led 
non- pharmacological package of care for knee pain due 
to OA and validated the findings in an interview with 
the nurse that delivered it. The majority of the non- 
pharmacological components of the intervention were 
delivered with good fidelity. Excellent fidelity was found 
for patient assessment, education, demonstration and 
advice on exercise and weight loss advice. Tasks that 
demonstrated lower fidelity within the exercise compo-
nent included goal setting and review. These were also 
perceived as difficult by the nurse. Advice around the use 
of adjunctive treatments such as the use of hot or cold 
treatments, walking aids and footwear, was also not always 
delivered as planned. Agreement between the nurse and 
independent rater was below the cut- off point of 80% for 
education, exercise, weight loss, adjunctive treatment and 









pen: first published as 10.1136/bm




7Nomikos PA, et al. BMJ Open 2021;11:e045242. doi:10.1136/bmjopen-2020-045242
Open access
review and planning, which is reported as the minimum 
acceptable agreement between raters.37 Fidelity scores 
across different participants were high overall with the 
lowest score being 74%.
To the authors’ knowledge, this is the first study that 
has assessed fidelity of a nurse- led non- pharmacological 
intervention for knee pain due to OA and integrated the 
findings. Our study is based on a fidelity checklist that 
has been previously validated in complex interventions 
delivered in a research setting.21 We tailored the check-
list according to the intervention and further refined it. 
Moreover, the reliability of the fidelity checklist was estab-
lished when two independent viewers scored the video 
recordings of the sessions.
From the interview transcripts, factors that influenced 
fidelity of delivery are identified. The nurse was less confi-
dent to identify appropriate patient goals and prescribe 
exercise in the first few sessions, but this improved there-
after. This is not a barrier per se, but suggests that some 
further training and additional support for nurses in this 
new role would be needed to ensure fidelity at the start 
of the study. The nurse was able to draw on her previous 
experience working with other patient groups to discuss 
and assess complex issues. Nurse’s previous experience 
assessing patients, therefore, facilitated fidelity of delivery. 
Although the fidelity for education appeared to be lower 
in the first session, this was because the nurse recognised 
and responded that participants were being given a lot 
of information. These findings are not surprising as 
we aimed to train a nurse with no prior experience of 
managing musculoskeletal diseases to deliver a complex 
non- pharmacological package of care for knee pain. 
Where the nurse identified difficulties in delivering the 
intervention as intended, she was able to seek additional 
advice and training from MH. This experience has allowed 
us to further improve the nurse training programme for 
use in the feasibility RCT.
Previous studies using mixed methods have explored 
factors that influenced fidelity and found good fidelity of 
delivery of a physiotherapist- led complex package of care 
for chronic low- back pain and OA.21 22 They report on the 
factors that influenced fidelity on three levels: provider, 
participant and programme. Williams et al38 demonstrated 
good fidelity of delivery of a walking intervention when 
delivered by nurses and healthcare assistants in primary 
care. Even though they used a mixed methods approach 
to assess fidelity, they did not integrate the findings. In our 
study, the research nurse rated themselves higher than 
the independent rating using the video recordings consis-
tent with previous studies.32 39 Similar findings on barriers 
and facilitators have been identified in two complex 
interventions, one for people with dementia and one for 
people with chronic low back pain.22 32 In fact, Walton et 
al32 extended over the factors that influenced fidelity of 
delivery reported by Toomey et al22 and recognised that 
knowledge, providers’ attributes, ease of adaptation of 
the intervention in relation to participants’ needs influ-
enced fidelity. Based on the findings, it was challenging 
to address adaptation and determine the appropriate 
balance between fidelity and adaptation in this study. This 
may indicate some key overlapping themes that may limit 
fidelity of delivery despite the different types of interven-
tion and conditions.
There are a number of limitations to this study. A key 
caveat is that only one nurse was involved in delivery of 
the intervention. In a larger trial, there would be more 
nurses to deliver the intervention across multiple sites, 
which increases the likelihood of variation in fidelity. This 




Median (%) IQR 
fidelity* Qualitative interview findings Convergence
All components 84.2 ‘I find myself that … that I can deliver the care…I was probably more comfortable delivering the 
intervention…after few sessions’
Yes
Materials 100 (100, 100) ‘I had to show them the booklet every patient so I don’t think I have forgotten to do that’ Yes
Introduction 100 (75, 100) ‘I explain all the study and then explain that whole process again for the purpose of the session’ Yes
Assessment 100 (100, 100) ‘I would say some of them were easy to find pinpoint the problems…as a nurse we always 
been asking these questions to patients… in this case but had previous experience in that area’
Yes
Exercise 88.9 (72.7, 94.4) ‘We practiced and demonstrated exercises… I felt comfortable altering the exercise for them…I 
just couldn’t think how to link that, erm, goal setting I didn’t deliver it good… I don't think I 
could have delivered it any better than that either… some did actually achieve the goal’
Yes
Education 87.5 (74.1, 100) ‘first few sessions I didn’t think of as very good to tell them about the information and then later 
on, I built that’
Yes
Weight loss 100 (77.8, 100) ‘Positive from that is that I managed to tell everyone that, ‘you need to lose weight’, so I think it 




50 (0, 50) ‘it was probably as a human error or that you forgot to mention it…with some patients if you 
already mentioned once or twice so with the first session that you need to you can use hot and 




100 (25, 100) ‘Not difficult… we always talked about it this is what we discussed it today this is the exercise 
we, have assigned you and if you feel that you can progress into further do so’
Yes
*Median fidelity scores of the individual components across the four sessions.
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study lasted 17 weeks and this is a short period of time 
over which fidelity may not fluctuate much. However, this 
can be an issue with longer studies.40 The nurse who deliv-
ered the intervention was interviewed but in the absence 
of data from additional participants, emerging catego-
ries could not be revised and refined into fully realised 
themes; however, an inductive approach to analysis was 
taken to reflect the views of the intervention provider. A 
second interview with the nurse was conducted to capture 
any salient points not discussed during the first interview. 
We did not consider to capture engagement of the partic-
ipants in the study. Complex interventions are often a 
dynamic interplay between patient and healthcare profes-
sionals. While checklists can be helpful in determining 
whether an intervention has been delivered they do not 
allow for or capture the flexibility that is required when 
tailoring an intervention to the individual.
The intervention was delivered by a research nurse with 
no background knowledge of musculoskeletal diseases 
and no previous experience delivering treatment for 
arthritis. This is a particular strength as we were able to 
assess the effectiveness of our nurse training programme 
and its shortcomings. Additionally, we video- recorded and 
evaluated all the consultations that were delivered. One 
of the key strengths of our study was that we identified 
the specific components of the intervention not deliv-
ered as intended. Moreover, we triangulated the findings 
and found convergence providing internal validity. The 
nurse was interviewed to address some of the NIHBCC 
components (study design, provider training) that have 
not been examined previously.22
In conclusion, we found that nurse- led delivery of 
a complex package of care is feasible within a research 
setting. The research nurse delivered care for patients 
with knee pain due to OA with high fidelity for most of 
the components of the intervention except for advice 
about the use of hot/cold treatments, walking aids, foot-
wear and goal setting. We believe that upskilling nurses 
to deliver complex non- pharmacological components 
for the management of knee pain due to OA is feasible. 
Nurses would have more time to spend with patients and 
educate them about the condition. The training package 
for delivery of the intervention will need to ensure that 
the nurses are confident in delivering the behavioural 
change strategies such as goal setting. Follow- up training 
sessions and support during the start of the feasibility 
when nurses are first delivering the intervention may 
be helpful in order to improve confidence and delivery. 
Future work will need to consider fidelity where there will 
be more than one nurse delivering the intervention in 
a clinical setting where other factors will also influence 
fidelity. Our results, nevertheless, show that it is feasible 
to apply the non- pharmacological package of care in a 
future feasibility RCT.
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